SUMMARY A commercial kit for the radioisotopic assay of folate in serum, the Bio-Rad 'Quanta Count' folate kit, produced lower results than the Lactobacillus casei microbiological assay method.
For many years most laboratories have depended upon a microbiological technique for folate assays. Radioisotope methods using tritium or carbon-14 labels have been available, but their use has been limited by the expense of appropriate counting equipment. Recently, however, several commercial kits using radioiodinated labelled folate compounds, measurable in widely used gamma counters, have appeared, and we here report our experiences with one of them including comparison with a microbiological assay.
Material and methods

RADIOISOTOPE TECHNIQUE
'Quanta Count' folate kits were supplied by Bio-Rad Laboratories Ltd. The radio-ligand method is based on the principle of saturation analysis. Each kit contains iodine-125 (1251) labelled pteroyl glutamic acid (Pte-Glu) derivative, borate buffer pH 9-6, absorbent charcoal tablets, and ,8 lactoglobulin as binding agent. The six standards supplied consist of lyophilised folate-free human serum containing varying amounts of Pte-Glu, range 0-20 ug/l when reconstituted. The kits available are sufficient for testing 44 or 94 unknown samples in duplicate; 0-1 ml of sample is diluted in 1-0 ml of isotope in borate buffer. The diluted samples are heated for 15 minutes in a boiling bath and cooled to room temperature; 1I0 ml of binder is added and the samples are incubated at room temperature for 30 minutes. An absorbent tablet is added to each tube and, after vortex mixing, the tubes are centrifuged.
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The manufacturer's instructions are easy to follow, but it is found difficult with certain kits to decant the supernatant without disturbing the charcoal deposit which contains the unbound folate. Some charcoal also sticks to the sides of the tube during vortex mixing and is liable to be decanted. More reproducible counts are obtained by pipetting 15 ml of the supernatant into the counting vial, and this procedure was followed throughout.
Samples were counted for one minute on a Beckman 'Biogamma' counting system, preset with a 125I cartridge. A 'blank' tube, the count deducted from all others except the 'total counts' tube, consists of a 1/10 dilution of the zero standard in isotope buffer processed in the same way as the other tubes but with no added binder. The 'total counts' tube, 1 ml of diluted isotope, is also prepared. For whole blood assays by both methods the samples were diluted 1/20 in ascorbic acid (Hoffbrand et al., 1966) and assayed as the sera above.
Results
The sera from 72 normal persons fell within the range 2-0-13 0 ,ug/l, mean 4-7 ,ug/l, using the radioisotopic method. The results from 245 hospital patients are shown in Figure 1 . Twenty-one results have been excluded from Fig. 1 , 15 because the microbiological result was above the range covered by the technique and six because discrepancy between the results by the two methods was considered to be due to antibiotic therapy (see below).
RADIOISOTOPE KIT SHELF-LIFE
Eighteen ascorbate treated sera were tested when one kit was received and again with the same kit after refrigeration for five weeks, that is, at the end of the isotope's 'shelf' life. The same sera were also tested microbiologically (Table 1 ). The two sets of microbiological assay results were not different; eight were lower and 10 higher after storage of the sera. With the radioisotope techniques there was a greater fall in the mean value and 13 of the sera gave lower results with the stored kit; but the difference between the means was not significant.
BATCH-TO-BATCH VARIATION
Eighteen sera were tested at the same time using the two kits of different batch number ( Table 2) . The difference between the means was not significant.
PRECISION
Four sera were tested 20 times in the same assay (Table 3 ). The coefficients of variation of the normal sera were very satisfactory. The coefficient of variation for the microbiological technique was 5.9 % for serum tested 20 times with a mean result of 4-5 lug/l.
RECOVERY OF PTEROYLGLUTAMIC ACID
When 5 and 10 ,ug/l Pte-Glu were added to eight sera the mean recovery was not as good as expected (Table 4) .
DILUTION
Seven sera were tested neat (final dilution 1/21) and at two dilutions (Table 5) . The results at both dilutions showed a decrease of at least 9 %. Figure 2 .
Pe
COST
The breakdown of the costs of folate assays carried out in the laboratory by both techniques is shown in Table 6 . These are based on testing 200 samples in duplicate. 
Discussion
The radioisotope kit which we have tried has been found easy and reliable to use and capable of giving precise results after a minor technical modification. Although we did not relate the assays to clinical data we found a close correlation between the results with it and with our microbiological system. The in-batch reproducibility (Table 3) was, with normal sera, comparable with our own and with published microbiological techniques (Waters and Mollin, 1961; Millbank et al., 1970 (Millbank et al., 1970) (Rothenberg and da Costa, 1974) , because the serum was heated to inactivate the binders. However, this step was carried out without the protective effect of ascorbic acid, except in the experiment concerning shelf-life (Table 1) when, interestingly, the results before storage were similar in the two assays. Ascorbic acid causes an apparent increase in serum folate in a tritium radioassay technique (Lindemans et al., 1975) and may have produced this result. Dunn and Foster (1973) found that an alkaline pH preserves folate during heat denaturation in the absence of ascorbic acid. The slight difference in binding affinities of lactoglobulin for methylfolate (serum) and folic acid (standards) at the pH of 9-6 of the isotope system is biased toward yielding an apparently higher serum folate (Givas and Gutcho, 1975) .
The other advantages of the kit are the speed with which results may be obtained and the lack of inhibition by antibiotics. A batch of 200 tests can be carried out in one day by one technician. But against these factors must be set the high cost per test. Our figures are based on the use of a kit for testing 200 samples. The use of the smaller kit would increase the cost per sample, The several other commercial kits now available are not dissimilar in price. The low inbatch variability indicates that it would be reasonable to testeach sample singly, therebyalmost halving the cost, and the unused part of a kit may be stored. There are few published data on the expense of routine microbiological assays, but that from Edinburgh (Hayward and Ford, 1974) shows that elsewhere the cost may be much higher than ours. A laboratory which does not have a satisfactory microbiological system in use and has to do batches of up to 20 tests may consider the radioisotope kit price a reasonable one.
The erythrocyte polyglutamates are first incubated with serum conjugase to split them to triglutamates and monoglutamates before microbiological assay. Radioassay may not be sensitive to both, and incomplete deconjugation may explain the difference in regression lines between serum and whole blood folates.
We are grateful to Bio-Rad Laboratories for the supply of kits used in this evaluation. 
